CC: Mr. Mark Chandler

_ Environmental Protection Agency
Uup NT ballas, Texas

FEG. 0. 5. pat. OFF.
ESTABLISHED i802

E. I. pu PoNT DE NEMOURS & COMPANY

ELASTOMER CHEMICALS DEPARTMENT

- 1600 patterson, Suite 1100
- ballas, Texas 75201

INCORPORATED

PONTCHARTRAIN WORKS
P. O. Box 2000, LAPLACE, LA. 70088 December 14, 1973

Mr. Arthur W. Bush
Regional Administrator, Region VI
Environmental Protection Agency

-Marine Protection, Research & Santuaries Act
(Ocean Dumping) Permit No. 730D005
E. I. du Pont de Nemours and Company
Pontchartrain Works — Ia Place, Ila.

D)

Dear Sir:

The following report is hereby submitted to comply
with General Condition #10 of Ocean Dumping Permit No. 730D005.

- This report summarizes the disposal activities and the special

impact studies required by the permit.

Drummed waste was disposed, under permit conditions, on
three occasions in the past six months; on June 29, on August 30,
and on October 30, 1973. Summaries of the data and records were
compiled and forwarded to you, within 48 hours of completion of each
dumping operation, in accordance with General Condition #7 of the
permit. Copies of these summaries are attached in Appendices I,
II, and III. Incidently, included in these reports are the heavy

metal data regquested under Special Condition #7 of the permit.

Special impact studies were initiated, under Special

Condition #6, to determine the temporary and permanent effect of

dumping on the disposal zone. The results of these studies are

~summarized and attached in Appendix IV. Briefly----"These studies

show no evidence of long or short-term effects due to dumping, nor
do they show any definitive pattern that biocaccumulation has been

greater within the dumping area than outside.”

Both the dumping activities and the special studies
were performed, to the best of our ability, in accordance with the
conditions of Permit No. 730D005. If any further information is
requested, please contact me at your convenience. :

Sincerely,

REOEVE 8oy
3\913 . B. F. HAR

pect ENVIRONMENTAL CONTROL OFFICER
BFH:rb -
gAE®

attachments

BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY
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s BCC° H.:W. Burns. .
“UY . Mo S. Deak
" J. A. Hajek -
- 'H. W. Peckhaus
.J. B. Robinson R
R. A, Schulze - Wilm.
~D. B. Sebree - Wilm.. -
- B. L. Sutphen '

 June 39, 1973

Mr, Arthur W. Bush

Regional Administrator -
Environmental Protection Agency
" Region VI _
1600 Patterson, Suite 1100
Dallas, Texas 75201

Dear Sir:

: In accordance with Permlt No. 730D00J, granted to
the Du Pont Company, Pontchartrain Works, ILa Place, La., on
May 22, 1973, you are hereby notified that the Company on g
June 29, 1973, did dispose of 528 drums of Waste No. 1 in the .
Gulf of Mexico. This disposal was made in accordance thh the
“General and Special COndltlons of the Permit.

The facilities of the Chemical Waste Dlsposal CO.,
- Lockport, La., were used for this disposal, namely, the tug
~ Jim Iytal Registry No. 5019827 and the barge Magnolla I
Reglstry No. 259016.

The amount and analysis of thls waste are shown in
the attached table. . _

The posxtlon and tlmes of dumplng on May 29, :1973, are

as follows: o
_ ‘Greenwich Mean Time  Latitude Longitude

1140 Brs.  28° 49 lMin. 89° 20 Hin.
1430 Hrs.  28° 02 Min, 89° 17 Min,

End of dumping o | 1645 Hrs. 28¢ 15 fin, 89° 25 ﬂin.”'
Total time of disposal - Approx. - 5 hours :

Start of dumping ‘
Mid Point of dumping




Mr. Arthur W. Bush ;T_":-u' "35 . June 30, 1973

The fathometer records of the- dlsposal operation are attached.

_ This will certify that this dlsposal operatlon was done in
accordance with the General and Specxal COndztions of Permit No. N
7300005 to the best of our ablllty. : -

Sinceteky,

?§¥‘¥xﬁvg=b*¥r____
_ B. F. HARVEY -
* ENVIRONMENTAL CONTROL OFFICER

'E. I. DU PONT DE NEMOURS & CO.
LA PLACE, LOUISIANA '

' CHEMICAL WASTE DISPOSAL CO..
ILOCKPORT, LA, '
- George G, Bolllnger

__ %Zd%/g%

BFH:xb
attachment




 OCEAN DISPOSAL - JUNE, 1973
WASTE NO. 1 — AMOUNTS AND ANALYSES

Total Welght of Shlpment SR 3':- L ;_309,691 1bé._ﬁ
 Wt. of 528 drums (D.0.T. Spec. 37M) 21,120 lbs.
" Wt. of ballast (pea gravel) ~ - - 31,680 lbs.

Net wt. of Waste No. 1 o 256,891 lbs.
. Gross Analvses of Waste N Percentage % ' ___ Net Ibs..
Ccuel - . o0.2a . elé
 golids - o 0.6 .- 1,438
‘High Boilers =~ . 17.85 . - 45,855
Dichlorcbutene = . 66.66 - - 171,243
Quaternary Ammonia Salt - 0.71 1,824
. Metal Ahalvseé . o __Parts/Million - _Net Lbs;l_
Arsenic =~ - - 4.0 1.0
Beryllium . <65 . <0.1
cadmivm - . - <01~ <0.02
- Chromium g0 2.3
' copper - . . 10,980 = 2,820
‘Nickel 280 1.2
Mercury. B ._ S 6.9 1.8
Selenium - . <25, r._ o . <6.5
 Iead o o.8 0.2
 vanadiom . <2.0 . = <0.5
 Zinc | IR 2.5 | 0.6
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o _ DISPOSAL 528 DRUMS — JUNE 29, 1973 . oo ..
APPROXIMATE ROUTE IN DISPOSAL ZONE =~ -~ -
DRUMS DUMPED. ONE PER 30 SECONDSMM;mm””fm”wE__"m“”m__“_w

(SPEED APPROX. 13 MPH — DISTANCE BETWEEN DRUMS 572 PT.) ...
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EXHIBIT IX




E},.:Js_‘l. o

u‘lli\lsalﬂ IBO!

E l DU F'ONT DE NEMOURS & COMPANY

INCORPORATED

PONTCHARTRAIN WORKS' ) : - - Lo . C
P. O. Box 2000, LarPLacE, LA 70088 ¢ 0 - August 31, 1973

" ELASTOMER CHEMICALS DEPARTMENT

.~ Mr. Arthur W. Bush _

Regional Administrator
Environmental Protectlon Agency
Region VI :
1600 Patterson, Sulte 1100
"Dallas, Texas 75201 -

E. I. DU PONT DE NEMOURS & COMPANY
' PONTCHARTRAIN WORKS
LA PLACE, “LA.
- OCEAN DISPOSAL PERMIT NO. 730D005

Dear Sir:

In accordance Wlth Ocean Dlsposal Permlt Nb. 730D005, o
granted to the E. I. du Pont de Nemours & Company, Pontchartrain-~ = ~ 7%
Works, La Place, La., on May 22, 1973, you are hereby notified . - ‘
of Waste No. 1 and 162 drums of Waste No. 2 in the.Gulf of Mexico.
This disposal was made in accordance with the General and Spec1al

Condltlons of the Permlt.

The facilities of the Chemical Waste Dlsposal Co..,
Lockport, La., were used for this disposal; namely, the tug Jim
Lytal Registxy No. 501927 and the barge Magnolla I Reglstry No.
-259016. i

: The amounts and analyses of these wastes are shown in
the attached tables. : _ o .

’ The p051tlon and tlmes of dumplng on August 30, 1973 are
as follows:

Greenwich . o : : :
_ - Mean Time Latitude - - Longitude ]
Start of dumping 1215 #rs, . 28° 15 idn, 1 89° 20 Min.
Mid Point of dumping 100 Irs. 28° 13 Min. © £9° 3 idn, - ;
End of dumping 1420 Zrs, 28e 15 i4n, - £9° 32 Min.

Total time of disposal - Approx. &,25 ~ hours

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY



:":Mr;uArthur:W; Bush' ' August 31;21973  f:'

o The fathometer records of the dlspcsal operatlon s
- are attached. : .

This: Wlll certlfy that thls disposal operation was done--"
"in accordance with the General and Special Condltlons of Permit
No.- 730D005 to the best of our ablllty.__

" Sincerely,

'.E;q; %%unnﬁﬁ*
B. HARV . :
ENVIRONMENTAL CONTROL OFFICER

~ E;] I. DU PONT DE NEMOURS & CO.
- IIA PLACE' IJA. o

. 1]
CE

| ,agzgékabtﬂééf4?3;%§Z£;§&%7 _'
-- GEORGE G. BOLLINGER

- CHEMICAL WASTE DISPOSAL co, v
. LOCKPORT, LA. |

" BFH:rDb _
attachments




£ - TABLE I L L
OCEAN DISPOSAL —~ AUGUST 30, 1973 -

WASTE NO. 1 - AMOUNTS AND ANALYSES - -

Tbtal.weight of Waste No. i'shipment“

' - Weight of 349 drums (DOT Spec. 37M)
'  Wélght of ballast (pea gravel)

"~ Net Wélght of Waste No. 1

"Metal Analvyses

Arsenic

Berylllum

Cadmium

Chromium

"Copperr

Nickel

Meréury

Selenium

'Lead
Vanadium

Zinc

- Gross Analyses of Waste  Pe£centadé.
 cucd C0.34
Solids | l.92
ﬁigh Boilers . 24.81
- Diéhlorobutene. _ f_'61396.
E -QuaternaryiAmmonia salt 1.61

Parts per Million

198,513 1bs.

13,960 1bs.
©20,940 1bs.
163,613 lbs.

Net Ibs.“

556

3,141
40,690

- 101,375

2,634

- 3.0
0.2
' <0.02
1.5
1305
4.2
._W<O.Ol
<20
-104
<0.5

0.6

Net Ibs.

N
bl R

<0.03
<0.003
0.25
.'213 g
0.7
<0.0015
<3.3
17
<0.08
0.10




Total Welght of Waste No. 2 Shlpment..................
 Weight of 162 drumns {DOT Spec. 170)....;........ -
i Welght of Ballast (Pea gravel)-o.c.-o.cotuotqootto-i

8 TABLE IT REIC oy
OCEAN DISPOSAL ~ AUGUST 30, 1973

WASTE NO. 2 - AMOUNTS AND ANALVSES -

Net Weight of Waste No. 2--oo.ooo.o-...¢-t-...;9.0-

Gross Analyses of Waste
. Dry Solids
High Boilers

~ Toluene.

Analyvses

. Metals

Arsenic

'Beryllium

" cadmium

 Chromium

Copper
Nickel

- Mercury

Selenium

Lead

vanadium

Zinc

Pefcentaqe-

o 89.2

9.9
0.9

90,146 Ibs.

10,044 lbs.

40,632 1bs.
39,470 lbs.

Net'Lbs; |

_'garts per Million

<2.0
<0.2

 <0.04

3.0

24.4
1.070.
7 0.12

.26
19.2

- <0.5

12.4

35,207

3,907
. 355 -

Net Ibs.

. <0.0001 -
10,12

42.2
' £ 0.005

<0.08
<0.008

. 0.96

. 0.76
<0.02

10.49
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| EXgIBIT IIT




. October 20, 1973

My, Arthur W. Bush _

- Regional Administrator

~ Environmental Protection Agency
Region VI

1600 patterson, Suite 1100
Dallas, Texas 75201

'B. X. DU PONT DE NEMOURS & COMPANY =
PONTCHARTRAIN WORKS B
: LA PLACE, La. :
OCEAN DISPOSAL PrRMI” N0, . 730D005

Dear Sir:

In accordance with Ocean Dlsposal Permit No. 7303005,'

- granted to the E. I. du Pont de Nemours & Company, Pontchartrain .
- Works, La Place, Ia., on May 22, 1973, you are hereby notified
"that the Company on October 20, 1973,ldid dispose of 333 drums

. Of Waste No. 1 in the Gulf of Mexico. This disposal was made

in accordance with the General and 3pecial LQDdlLiORS of the
Permlt. :

The facillties of tbe chcmlcal Waste DlSposal CO.,
Lockport, La., were used for this disposal: namely, the tug Jim
Lytal Registry No. 5301927 and the barge Magnolla I Registry No.
_ 259016 ' . :

- The ‘amounts .and analyses of these wasLes are shown in
the attached tables. _

_ The position and times of dumplng on October 20, 1973f
are as follows. o

Greenwich

: : _ _ Mzan Time _Tatitude Lonqituﬂe
Start of dumping ' 11115" (r\_:"lr.\ ofe 15 ~in, N ‘"’r/o 25 sir,
Mid Point of dumping S 1nhsE (C""5) 28° 7 nin, - - Eoe 23 niina
End of dumping 17255 (2125) 20013 min, - £9° 22 min,

Total time of disposal = Approx. = hours




Mc. Arthur W. Sush =2 - October 20, 1973
: The fathometer records of the disposal operation 

_ a.::a--att_ac}aed'-. were not gt‘;aina‘::le due to exeescively rough Seas.

This will certify that this disposal operation was doﬁe'_

in accordance with the General and Special Conditions of Permit
No. 730D005 to the best of our ability. ' ' A

_':Sincérély,

© B. P. HARVEY ¢
ENVIRONMENTAL CONTROL OFFICER

E. Y. DU PONT DE NEMOURS & CO. '

' IA PLACE, LOUISIANA

BFH: xb
attachmant -




" OCEAN DISPOSAL - OCTOBER 20, 1973

WASTE NO. AMOQUNTS: AND ANALYSES

i -

._Total Welght of Waste No. 1 Shlpment
Weight of 333 drums (DOT Spec.
Weight of ballast {pea gravel)
Net Weight of Waste No. 1 -

- Gross Analyvses of Wasté :

~ cucl
Solids _
High Boilers

Dichlorobutene

Metal Analyses

Arsenic
‘Beryllium
- cadmium-

. Chromium
Copper .
Lead

- Mercury

'Nickel
Selenium
S Vanadium

- Zinc

Percentadé

196,021

13,320
162,721

Nét Ibs,

" 0.50
0.66

15.37

72.65

. -

814
1074
25010

118217"';

Net Lbs;

Parts per Million

1.7
<0.2
<0.02

0.4

- 14656 '
0,05
T <0.01

3.0
<20

- <0.5

0.5

- 0.28
<0.03
© <0.003

0.07

2385

. 0.08
<0.002

-~ 0.49
- <3.3

- <0.08
0.08
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DRUM DISPOSAL — OCTOBER 20, 1973
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- EXHIBIT IV




i EXHIBIT TV, ENVIRONMENTAL DATA AND IMPACT

S In accordance Wlth Spe01al COndltlon 6 of Permlt No.
730D005 Du Pont initiated several programs, to determine the
effects, both temporary and permanent, of ocean disposal of =

. drummed waste. Bioassays have determined the tox1c1ty limits

of ocean disposal of drummed waste. Bioassays have. determined .

the toxicity limits of wastes or waste components on the various

- types of marine life that would be expected to be found in the

- disposal zone. The integrity of the drums as they sink to the _
ocean floor was examined; both, by theoretical stress calculations
showing the effect of ever-increasing hydrostatic press on the

drums and by lowering several drums to the ocean floor - then-

L retrlev1ng them for examination.  The bioaccumulation of wastes

- in the food chain was determined by sampling the muds and marine Sk
. 1life on the ocean floor and then examining them for waste accumulation. =

-] Bloassav Proqram -

This program was conducted by the Department of -
Limnology, Academy of Natural Scienceg, : Phlladelphla, ;
Dr. Ruth Patrick, Chairman. Several species of marine llfe,

" representative of that on the sea bottom, were selected _
after consultation with and with the concurrence of Dr. Juhl

~ of the National Marine Fisheries Laboratory at Pascagoula,
Mississippi. The species agreed on were a fish (croaker)

~ (leiostomer xanthurus), a blue craw crab {callinectus sapldus
and a grass shrimp (palocomonetes pugio). : :

Bloassays were made on 1,4 dichlorobutene-2 - (DCB), on -

 hydrolyzed DCB, on Waste #1 (copper extracted) and on Waste #10.
These test materials were selected during a conference between -
EPA and Du Pont personnel at Dallas, Texas on June 7, 1973, . :
The results of these bioassays are shown in Table I. - Previous -
toxicity data for blue gill fish, reported in the permlt -
application March 26, 1973, are also llsted for comparlson.

- TABLE T i
* ' ‘ : - Toxicity Data =~
| TL, - 96 Hr. PPM =
Material o - Ccrab ~  Shrimp  Croaker Bluegill
1,4~dichlorobutene - 0.43  0.20 . 0.30 - 0.42

Hydrolyzed 1,4-dichlorobutene 534. - 1780, - 107. 108.
3,4-dichlorobutene ' - - e 9T,
Hydrolyzed 3,4- dlchlorobutene - o - e 51.
 Chlorobutadiene _ - - - 234,
Adiponitrile I i - - - . 720.
Waste #1 (copper extracted) . 0.54 0.267  0.33 -

Waste #10 - _ B 395, 258. -~ 202. -




EXHIBIT IV {Cont'd)

° 'In Situ Dispersion -~ Program — Stress Analysés of Drums

Tn accordance with Special condition 6b(ii) of Permit
No. 730D005 and after consultation with EPA Personnel Region = . -~
VI, it was agreed that the in situ dispersion characteristics
of drummed waste depended primarily on the integrity of the
. drum as it reached the ocean bottom. Further, it was agreed
‘that the effect of ever increasing hydrostatic pressure would
. be examined by calculating the stresses on the drum ends and
- walls necessary to cause buckling and collapse. ' :

: Three types of drums are used for waste disposal -
as specified by Departmént of Transport (pOoT) regulations. .
-In general, a 55 gallon open head (removable head) is
used for contaminated solids, a 55 gallon tight head _ .-—.-
(two bungs in head) is used for contaminated liguids and a 55
gallon open head with an inside polyethylene liner is used for .-
corrosive liquids. All drums have either 16 gauge (0.0598 in.) -
or 24 gauge (0.0239 in.) heads and walls. For purpose of
calculation, the drums were assumed to be filled to within one -
" to two inches of the top with waste material - this is the
‘hormal f£fill level. . - ' ' 2 '

o calculations show that the convexity of the heads will
reverse itself and the heads and chimes will begin to yield when -
the differential external pressure is 0.8 psi for a 24-gauge.
head. The body will collapse in compression and buckling
‘when the differential external pressure is 8.0 psi for a 24-
gauge head. Therefore, one can expect deformation and buckling
before the differential external pressure reaches 20 psij; .
that is, before the drum is immersed in 45 feet of sea water
(s¢ 1.020). ' ' : :

: Consider now the case of the . 55-gallon open head
drum with the polyethylene liner. This liner is an integral
polyethylene piece complete with bungs. During assemble, .
it slides into the drum so smugly that weep holes are provided

. in the base of the drum to release the air trapped in the
“bottom. o : ' o

_ When this drum sinks, the water will penetrate the
weep holes in the base of the drum and around the bung connections
into the annular space between the wall of the drum and the '
polyethylene liner. .The pressure on the drum will be equalized
as it sihks and the polyethylene liner will be subijected to the *
external water pressure. This liner can readily withstand oo
deformation of more than 10% volume and is not expected to be = |
structurally damaged as it sinks to 600 fathoms. - |




- EXHIBIT IV (COn't-*_d)

e  In Situ Dispersion Program - Drum Immereion Test

: In order to confirm the predlctlons of the" o
_-stress calculations, Du Pont conducted a test in which one,of"f
" each of the three types of drums were loaded with simulated '
wastes, lowered to the ocean floor, retrieved and examined. -
 'Each of these drums were loaded with simulated waste; that is,
water was substituted for toxie liquids, coal was substlguted

.for contaminated coke. The test was made at p031t10n 287 16 min. -

,lat;tude, 89° 32 min. longitude in approximately 515 fathoms
"~ (3080 feet) of water. Each drum was lowered at approximately
200 feet per min. and retrleved ‘at approxmmately 150 feet perx
min.

The 55 gallon tlght head drum was retrieved completely
undamaged. Initially, it was thought that the drum was in-
- advertently completely filled with liquid - re-examination
. later confirmed that there was about cone inch air space above
the liquid. Further, the water in the drum analyzed 82 ppm
NacCcl indicating no gross inward leakage of sea water,
Photographs of the drum are shown in Figure 1.

The 55 gallon open head drum was retrleved severely
crumpled on the sides and dished on the bottom. The simulated
waste of pea gravel (ballast) and coal was dry indicating -
no inward leakage of sea water. The head was squeezed on so-
tightly it had to be pried off. Photographs of this drum are

- . 'shown in Figure I1. - : :

“The 55 qallon open head with the polyethylene llner
was retrieved with the top 1id showing only a slight wrinkle,
‘otherwise there was no damage to the body or bottom. The'
polyethylene liner was intact .and the water in this liner .
analyzed 90 ppm NaCl indicating no gross inward leakage of
sea water. Photographs of this drum are shown in Figure III._

3 In Situ Dispersion — Drum Intequtv

e The preceding stress analysis and immersion test
. would indicate that the drums can buckle and crumple as they
sink but probably they do not split open or spring leaks.
Thus, it would appear that in 51tu dispersion of the wastes and
hence their effect on the mari€n environment would be dependent
not on exposure of the complete drum contents to the ocean: '
floor but rather to gradual corrosion of the drum surfaces
with diffusion of the contents from the corroded areas of the
'drum. Cgrr031on rates for completely immersed steel at low
_(4 C - 5°C) temperatures are less than 0.005 inches per year.'
- expected drum llfe would be five to ten years.




f}_ EXHIBIT IV (cont d)

¥ ) In Situ Dlsper51on - Drum Intequtv (Cont d}

--Dichlorobutenes under-these condltlons can be expected'to be
completely hydrolyzed to less toxic materials in thig period

-of time. Waste No. 1, which is initially 95% dichlorobutene,
- also dehydrochlorinates and polymerization occurs; thus the
‘dichlorobutene will gradually disappear and be replaced-

with low molecular weight polymers. In addition, Waste No. 1

is in the polyethylene lined drums - the liners would remain
‘intact after the drum had corroded away, leavihg a liner .

with essentlally low molecular weight polymers and copper salts. .

'@  Bioaccumulation program

In accordance with Spec1al Condition 6b(111) :
Permit No. 730D005 and after consultation with EPA Region VI.
it was agreed that this program would consist of sampling the
bottom muds and marine life and analyses for waste components.
This program was conducted for Du Pont under the auspices of
the Department of Limnology, Academy of Natural 801ences,
.Phlladelphla, Dr. Ruth Patrlck chalrman.

Several samples were taken in the dump zone - and one
was taken approximately 30 miles southwest --the latter was -
for control (see Attachment K-4 for location). The attached re-
port from the Academy of Natural Sciences (see Attachment KﬁS) '
summarizes the details and the results of this program. In
brief, it was found "-—--no definite pattern of copper concentration
in organisms or mud was discernible between the dumping area and
areas outside it." As part of the assessment of biocaccumulation
of waste, Du Pont analyzed aliquots of the same samples of mud
and biota obtained by the Academy of Natural Science for major - .
waste components. These analyses were made by gas chromato- =
graphy with an estimated sensitivity for dichlorcbutenes of 10 ppb.
None of the samples showed any trace of waste components or of any
other organics.

In summary —————— "These studies show no evidence of long-
term or short-term effects due to dumping, nor do they show any
definitive patterr that bloaccumulatlon has been greater w1th1n
the dumping area than outside." :
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THE ACADEI\/IY OF NATURAL SCIENCES"

' : mNErEENTH AND THE PARKWAY, PHILADELPHIA. PEHNS‘(LVAN!A w03 . S Phone L0 43521 Area Code 215

September 28, 1973

_° Mr. Bruce F. Harvey
- Environmental Control’ Offlcer

Pontchartrain Works

B E. 1. du Pont de Nemours & CO.

P.0. Box 2000
LaPlace, Louisiana

-~ . Dear Mr. Harvey:
At your request, " benthic samples were collected in 'the Gulf of

ﬁMex1co within and outside the area used for waste disposal. These
samples were collected between August 9 and 12, 1973, by Dr. David

'l_-Grant and Mr. Charles Powell--working from a ship owned by the

' Bollinger and Boyd Barxge Service, Inc., of Lockport, Louisiana.
_ Collections were made with an anchor dredge and an epibenthic sled.

_ Samples_taken within the disposal area were as follbws;

280 1NN, 2a%o4 tur {eamnie AD-1)

~nfl 2 ear nnﬂn - Ay - -3 4 3

£ . AL TNy OY Za-w \.‘:cuuy.:.t.-: BEr=%)

28° 18'N; 89°24'W (sample EP-6)
_Samples'taken,outside-the dis?osalrarea were as follows: -

" Southwest of Area"
27° 43'N- QOOOB'W'(samples EP—l and EP-2)

Subsequently the samples were frozen, taken to our laboratory
in Philadelphia, and analyzed for copper using atomic absorption-
spectroscopy. - The analyses were carried out-by'Mr. John Coles.

The results of these analyses are appended in Tables 1 - 3.

Mud analyses showed large varlatlons in copper content between
samples, both within the dumping area and outside of it (see Table 3
for comparisons). There appeared to be no significant differences

- between copper content of mud outside the dumping area and within it.

" Differences noted were probably related to the amount of silt in
the partlcular samples analyzed.

" RESEARCH / MUSEUM / EDUCATION




e
Mr

o Brucé F;'Harvey:q B vfj“"fL~'-_2'f,”: = ,H-;_-September 28, 1973
with regard to the living material studied, the'greatest'amount"
. of variance appears to be correlated with the type of organism. This

“wne shown where similar organlsms were found 1n51de and outside the

'ﬁ Dlng area.

For example, Cu content of worm tubes out51de ‘the dumplng area
. wiried from 8.0 to 8.2 pg/g (average 8.1 pug/g); within the dumping -
arca these varied between 5.1 and 26.1 pg/g (average 17.5 pa/g).

_ - On the other hand, annelld WOrms (Polychaeta) ranged from 19 1
to 24.6 pg/g Cu (average 21.8 pg/g) within the dumping area; 30 pg/g
outside the area, Bivalve mollusks ranged from 7.3 to 10.7 ug/g '

'L“_(ﬂvcrage 9.3 pg/g) within the dumping area; 8 8 to 12.9 gg/g {(average
- 10.7 pg/g) out51de the dumplng area. ’

Thus no deflnlte pattern of copper concentratlon in oxganisms
or mugd was discernable between the dumping area and areas outside it.
These studies show no evidence of long-term or short-term effects due
‘to dumping, nox do they show any definite pattern that b10a0cumulatlon
" has been greater w1th1n the - dumplng area than outside.

Yours sincerely,

C. W. Hart Jr._

Director of Consultlng Programs -
- Limnology Department

Cwirms q

- Enc.




TABLE l..- Copper (Cu) content of certain organlsms and mud collected :

within dumping area in Gulf of Mexico between August 9 and

. fish.

'7 ,mud

Somud

' 12, lg72,
o . . Cu content-
Material - pafg dry wt.
. annelid worms- _24.6- ‘
CJannelid worns lo.1
. worm tubes | 26.1
worm tubes - ‘S.1
: worm tubes i4.3
'if_worm tubes 24.3
_starfiéh 53.3
- starfish, crab, :
‘and worm 20.7
sea cucumber 20.8
sea cucumber 9.1
sea cucumber - 9.6
bivalve mollusk | 9.8
bivalve mollusk 10.7
bivalve mollusk 7.3
T ¢crab | 23.9
5.1
mud 22.4
44.3 :
mud 29.7
- mud - 20645
mud 65,5
mud . 29.3
-mugd 26.5

34,3

Location

28010 'N;.

28°10'N;

280105N;
28°C101N;

28018‘N'

28018'N-

"28C18IN;

28018fN:

- 28910 'N;
28011 N;

28°181N;

28018'N-

 28°18'N;

28°ll'N'

28”10'Ng
- 28°181N;

28010‘N;.
28911 1N;

28°11 tN;

28911 'N;
28911 N;"

28918 N;
28918 IN;
28018 N;

80%24 1y

89024 1y

8992419
8924w -
89924ty

89024ﬁw

89%24 1y

89%24 1y
890241y .
89°24 1y.
899241y

89024 W

89%24 1y
89%24 1w

89°24 1w
89024 'y

89924 'y

89%2aty
890241y -
809024 1YW -
89024 1y

890241y

890241y
89024'w-

Sample

Designation

- AD-1
AD-1

- AD-1
EP-1

- EP-6 .

 EP-6

EP-6

 AD-1
EP-4
EP-6

EP-6
EP-6
EP-4

AR
_EP-6

AD-1
EP-4
EP-4

. EP-4
 EP-4
EP-6

EP-6
EP-6




TABLE 2. --Cbpper (Cu) content of certaln organlsms and ‘mud collected
southwest of dumping area in Gulf of Mex1co between :
August 9 and 12 1973, : :

" Sampling

- mud

29.3

Cu content : :

‘Material . pg/g dry wt. Location . Designation
annelid worms ' 30.0 279431N; 90°03'W EP-2
" worm tubes 8.0 ° 279431N; 90C03'W - EP-1
‘worm tubes . 8.2 - 27943 tN; 90°03'W - EP-2
bivalve mollusks  ~ 12.9 27°431N; 90°03'W EP-1
.bivalve mollusks - 11.0 279431N; 90°03'W EP-1
bivalve mollusks 11.1 - '27043'Nf_90803'w EP-2
bivalve mollusks 9.5 27 43'N"90003'Wx EP-2
bivalve mollusks 8.8 27943™N; 90°03'W EP-1
" snail 33.8 . 270431; 90C03'W - - EP-2
fish- 4.9 - 27%431N; 90%03'W EP-1
mud - 40.6 27943N; .90%03'W - EP-2
mud - 32.5° 27943 IN; 90°03'W EP-2
mud 33.0 27943 'N; 90°03'W EP-2.
279431N; 90°03'W EP-2 -




.

<

TABLE 3. - Average copper (Cu) values in ug/g dxy welght found in

-organisms and mud within and outside dumping area in
Gulf of Mexico between August 9 and 12, 1973. '

- Annelid worms

average
range

" Worm tubes

average
range

Moiluéks'

average.

range

All organisms

avciags

range

Mud .

average
range -

Cow

" Within Dump Area

21.8

19.1 - 24.6

17.5

9.3

7.3 - 10.7

18.1

© 5.1 - 26.1

34.8

- 22.4 -~ 44.3

Qutside Dump Area

10,7
. 8.8 - 12.9

i5.6

4,9 - 33.8

33.8
20,3 - 40.6




FIGURE IIT
DRUM IMMERSION TEST

(55 GAL. OPENHEAD WITH

POLYETHYLENE LINER)
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| FIGURE II
DRUM IMMERSION TEST

(55_GAL. OPENHEAD)




(55_GAL. TIGHTHEAD)

TGU
DRUM TMMERSION TEST




